Abstract
Introduction

1
GNOS is the first Radio Occultation (RO) sounder on the Fengyun series of 2 Chinese polar orbiting meteorological satellites. It is also the first multi-GNSS 3 (Global Navigation Satellite System) RO receiver in orbit that can perform RO numerical weather prediction (NWP) and climate reanalysis applications.
13
As a multi-GNSS receiver, GNOS has the ability of tracking up to eight GPS 14 satellites and four BDS satellites for precise orbit determination (POD). In addition, it 15 has velocity and anti-velocity antennas for simultaneously tracking at most six and 16 four occultations from GPS and BDS, respectively. Because of the presence of two 17 antennas in opposite directions, both the rising and setting occultations can be 18 retrieved. More instrumental details are given in the Table 1 , and in Bai et al. (2014) .
19
Currently, FY-3C GNOS GPS measurements can produce about 500 GPS-RO profiles 20 per day for operational use in NWP systems, while GNOS from BDS signals are not 21 yet operational, and produce only about 200 profiles because of fewer reference 22 satellites.
23
As with the pre-existing GPS-RO sounders, such as the GPS/Met (Global
24
Positioning System/Meteorology) experiment (Ware et al., 1996) , the COSMIC In the original operational stream, GPS-RO refractivity departure statistics were used 22 in a preliminary check of data quality. Poor quality data was filtered out with Quality erroneous results. We found that the degradation of the GNOS L2 had a large impact 3 on the retrieval quality when the measurements were processed with ROPP. Therefore, 4 in this work we developed and tested a new L2 bending angle extrapolation method 5 for GNOS data, and implemented it in ROPP. As a result of this work, the GNOS data 6 is now assimilated in operational NWP systems at, for example, the European Centre In this paper, we will describe the new processing of GNOS data that reduces the 10 large stratospheric biases in bending angle and refractivity, and present a quality 11 control scheme for FY3C/GNOS. These results will be useful for understanding the 12 statistical error characteristics and quality control of the GNOS data, and more 
2
Large biases in the original GNOS processing 17 The ROPP software (Culverwell et al., 2015 Commonly, the electron number density can be expressed in terms of the vertically 21 integrated total electron content, TEC, which is defined as interval is limited to be 70 km. deviation to the reanalysis data is within 2% from surface to 35 km. Therefore, two 23 good profiles (Table 3 ) are selected to test the new extrapolation.
24
Generally, the new extrapolation method does not degrade the good profiles. In 25 fact, the new method smooths some occultation points, and improves the consistency 26 of L1 and L2, as shown in Figure 7 and 8, for example.
27
An alternative way to demonstrate the accuracy of the different extrapolation In light of the characteristics of GNOS RO data, we developed and tested some new 23 internal QC methods to detect the poor quality profiles. 
The statistical performance of the applied QC methods
12
After checking a number of QC parameters, we use the following three QC tests:
13
(1) If the occultation is rising, and the both mean phase delays of L1 and L2 are 14 greater than -150m, the profile will be identified as "bad";
15
(2) If the value of noise_estimate is greater than 20 microradians, the profile will 16 be identified as "bad"; 17 (3) If the lowest SLTA of L2 is greater than 50 km, the profile will be identified 18 as "bad".
20
For example, these have been tested with one day of data, as to whether they can 21 identify the "bad" large bias cases. The percentage of the bad profiles for one day is 22 9.7% of the data. After applying the QC method, the ratio of the profiles identified as
23
"bad" is 11.1%. It can be correctly identified 8.0% of the bad profiles, which means are mostly due to the L2 being completely missing.
15
We have studied and established the quality control methods suitable for GNOS 
21
The lowest SLTA of L2 is also set as a threshold to identify the bad profiles. Using 22 the parameters mentioned above, the QC method can identify 82.5% of the bad 23 profiles with a mean bias is greater than 5%. 
